VEGF189 stimulates endothelial cells proliferation and migration in vitro and up-regulates the expression of Flk-1/KDR mRNA.
The vascular endothelial growth factor (VEGF) is a critical factor for development of the vascular system in physiological and pathological angiogenesis. This growth factor exists under at least three isoforms, VEGF120/121, VEGF164/165 and VEGF188/189 which are generated by alternative splicing. VEGF isoforms have different affinities for heparan sulphate as well as for VEGF receptors, and may play distinct roles in vascular development. The role of VEGF189 as an endothelial mitogen, however, remains controversial. VEGF189 is almost entirely bound to the cell surface or extracellular matrix, and is considered active after its cleavage and release from its extracellular binding site. In the present study, we demonstrate that VEGF189 induces endothelial cell proliferation and migration in vitro. The 30-60% increase observed with VEGF189 (10 ng/ml) in HUVEC proliferation was similar to that observed with VEGF165. However, the proliferative effect observed with VEGF189 appeared dependent on the origin of the endothelial cell, since the proliferation was clearly observed with HUVEC but not with BAEC or capillary endothelial cells from dermis (HMEC). The effect of VEGF189 on endothelial cell migration was also analyzed using the wound healing and the Boyden chamber assays. The migration effect was observed with BAEC which do not proliferate with VEGF189, suggesting that different mechanisms are involved in proliferation and migration. In addition, VEGF189 as well as VEGF165 induced a 2-fold increase of Flk-1/KDR expression in HUVEC, the receptor involved in proliferation and migration of endothelial cells. In the Matrigel plug assay in vivo, both VEGF189 and 165 (100 ng/ml) increased the infiltration of endothelial cells. These data suggest that VEGF189 induced endothelial cell migration and proliferation under certain circumstances.